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Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3-9, 20-23, 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ammo et al. 2002/0033509, previously cited, in view of Gris 
6,156,594, or Pruijimboom et al. 2002/0030244, newly cited. 

The references teaches: 

Ammo et al. discloses a method in the fabrication of an integrated circuit 
including at least one bipolar transistor and at least one MOS device comprising the 
steps of: 

providing a silicon substrate 1 , fig. 3A, para. 31-35, 

forming an active region 2 for the bipolar transistor and an active region 6 for the 
MOS device in said silicon substrate 1 , figs. 3A-3C, 

forming field isolation areas 5 around, in a horizontal plane, said active 
regions, fig. 3A-3C, 

forming a MOS gate region on said active region for the MOS device; 

forming a layer of an electrically insulating nitride material 17 on said MOS gate 
region 7 and on said active region 2 for the bipolar transistor, para. 36-43, also see col. 
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4, lines 8-12, fig. 5, nitride layer 20 formed over MOS region and bipolar transistor 
active region, 

defining a base region 18 in said active region for the bipolar transistor by means 
of producing an opening in said electrically insulating layer 15, wherein said opening in 
said electrically insulating layer 17 is produced so that the remaining portions of the 
electrically insulating layer partly cover said active region for the bipolar 
transistor, fig. 4B, para. 43-45, 

electrically insulating layer 15/17 remains on said MOS gate region to 
encapsulate and protect the MOS gate region during subsequent manufacturing steps. 

wherein said electrically insulating layer 17 is a nitride layer, para. 42. 

Regarding claim 3. The method as claimed in claim 1 further comprising the step 
of manufacturing of a capacitor 20, wherein a portion of said electrically insulating 
layer is utilized as the dielectric in said capacitor. 

Regarding claim 4. The method as claimed in claim 1 wherein said MOS gate 
region is formed as a silicon layer 13 on top of an oxide layer 12, para. 37, 38. 

Regarding claim 5. The method as claimed in claim 4 wherein an oxide 15 is 
formed on top of the silicon layer prior to forming said electrically insulating layer 1 7. 

Regarding claim 6. The method as claimed in claim 4 further comprising the step 
of forming an oxide layer 15 on top of said active region 2 for the bipolar transistor prior 
to forming said electrically insulating layer 17, fig. 4A. 
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Regarding claim 7. The method as claimed in claim 6 further comprising the step 
of producing said opening also through said oxide layer 15 on top of said active region 
so as to expose a portion of said active region for the bipolar transistor, fig. 4B. 

Regarding claim 8. The method as claimed in claim 6 wherein said oxide layer 
15, on top of which said gate polysilicon layer 13 is formed, and said oxide layer 15 
formed on top of said active region for the bipolar transistor are formed simultaneously, 
fig. 3C. 

Regarding claim 9. The method as claimed in claim 1 wherein said active region 
1 1 for the MOS device is ion implanted prior to the formation of said MOS gate region, 
para. 36. 

Regarding claim 20. The method as claimed in claim 1 wherein the bipolar 
transistor is an NPN-transistor and the MOS device is a PMOS transistor, para. 31. 

Regarding 21 . The method as claimed in claim 1 further comprising the steps of: 
forming a buried collector region for the bipolar transistor in said substrate, said 
buried collector region 3 being located underneath said active region for the bipolar 
transistor; producing the field isolation area 5 formed around the active region for the 
bipolar transistor as a shallow trench (recess) in said silicon substrate, said shallow 
trench (etch an recess) extending vertically from the substrate surface and down into 
the buried collector region; and filling said shallow trench with an electrically insulating 
material 5, para. 34. 

Regarding claim 22. The method as claimed in claim 21 wherein said buried 
collector region 3 and said shallow trench5 are formed relative each other so that said 
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buried collector region 3 extends into areas located underneath said shallow trench 5, 
figs. 3A-3B. 

Regarding claim 23. The method as claimed in claim 22 wherein said buried 
collector region is strongly n-doped (N+), para. 32. 

Regarding claim 29. The method as claimed in claim 1 wherein said subsequent 
manufacturing steps include a step of oxidation, ion implantation, or etching, para. 40, 
45, 47. 

Regarding claim 30. The method as claimed in claim 8 wherein said oxide layer, 
on top of which said gate polysilicon layer is formed (para. 40, fig. 3C), and said oxide 
layer 12 on top of said active region for the bipolar transistor are grown, para. 37, fig. 3B 
15. 

The difference between the references applied above and the instant claim(s) is: 
Ammo et al. teaches forming a nitride layer over MOS gate region and active region but 
does not teach the remaining of nitride layer partly cover the active region of bipolar 
transistor. However, Gris teaches at col. 4, lines 8-12 and fig. 5, remaining of nitride 
layer 20 partly cover the active region of bipolar transistor after forming opening. 
Pruijimboom et al. teaches at para. 23, remaining of nitride layer 15 partly cover the 
active region of bipolar transistor after forming opening. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above references' teachings by leaving the remaining 
of nitride layer partly cover the active region of bipolar transistor after forming base 
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opening as taught by Gris or Pruijimboom et al. because nitride layer protect the MOS 
and bipolar device. 

Claims 10-19 are rejected under 35 U.S.C 103 as being unpatentable over 
Ammo et al. in view of Gris or Pruijimboom et al. as applied to claims 1-9, 21-23, 29-30 
above, and further in view of Hutter et al. 6,432,791 . 

The difference between the references applied above and the instant claim(s) is: 
Ammo et al. teaches a secondary implanted collector 8 in said active region 2 for the 
bipolar transistor and a background doping 9 of said active region for the capacitor 7 are 
formed simultaneously in an ion implantation step, (claim 10), an extrinsic base 19 for 
the bipolar transistor is formed on said electrically insulating layer and partly on said 
active region for the bipolar transistor in said opening to thereby define an emitter 
opening, said extrinsic base being formed prior to said ion implantation step and being 
protected by oxide layer during said ion implantation step, para. 43-45, (claim 11), 
extrinsic base is doped and source and drain regions are formed in said active region 
for the MOS device simultaneously in an ion implantation step (claim 12), an electrode 
20 of a capacitor or a contact layer for a substrate contact is doped in the ion 
implantation step, in which said extrinsic base 19 is doped, para. 43, (claim 13), a 
silicon oxide 15 and silicon nitride 17 bi-layer is formed on said doped source and drain 
regions to thereby prevent implanted species from diffusing out of said active region, fig. 
4B, (claim 14) but does not teach simultaneously implanting collector and background of 
MOS device, using photoresist to protect extrinsic base during emitter implantation, 
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simultaneously implanting extrinsic base and source/drain regions. However, Hutter 
teaches at 2q, col. 2, lines 18-32, simultaneously implanting collector 202 and 
background 202 of MOS device (meeting claim 10). Hutter teaches at fig. 2p, col. 4, 
lines 38-67, using photoresist 244 or 252 to protect extrinsic base 250 (meeting claim 

11) , simultaneously implanting extrinsic base and source/drain regions (meeting claim 

1 2) . Hutter teaches at fig. 2b, 2n, col. 4, lines 42-46, implanting different dopant arsenic 
and phosphorous to form deep collector plug 208 and active region with energy and 
dose (meeting claims 15, 16, 17, 18. Hutter teaches at col. 4, lines 50-67, implanting to 
form a resistor. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above references' teachings by simultaneously 
implanting collector and background of MOS device, using photoresist to protect the 
extrinsic base and simultaneously implanting extrinsic base and source/drain regions, 
implanting different dopant to form collector plug and a resistor as taught by Hunter et 
al. because simultaneously implanting different regions would reduce the process steps, 
using photoresist over extrinsic base would protect extrinsic base from emitter dopants, 
implanting different dopant to form collector plug so that a deep plug can be obtain and 
a resistor can be formed with the same implanting step. 

Claims 24, 27, 28 and 35 are rejected under 35 U.S.C 103 as being unpatentable 
over Ammo et al. in view of Gris or Pruijimboom et al. as applied to claims 1-9, 20-23, 
29-30 above, and further in view of Asai et al. 6,455,364. 
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The difference between the references applied above and the instant claim(s) is: 
Ammo et al. teaches forming an isolation region but does not teach forming a deep 
isolation trench in shallow trench isolation, a retrograde collector region and intended 
use for radio frequency. However, Asai et al. teaches at fig. 1 and col. 11, lines 49-67, 
forming a deep trench isolation 105/106 in the shallow trench isolation 103 and a 
retrograde collector region 101 . And, Asai et al. also teach intended use of integrated 
BiCMOS device for high frequency telecommunication (radio). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above references' teachings by a deep trench 
isolation trench and a retrograde collector region, using integrated circuit device for 
radio frequency (telecommunication) as taught by Asai et al. because deep trench 
isolation region would completely isolate each transistor so that preventing any current 
leakage between each transistor, and, retrograded collector region would reduce large 
current spike in the collector region. 

Claims 25-26 are rejected under 35 U.S.C 103 as being unpatentable over 
Ammo et al. in view of Gris or Pruijimboom et al. as applied to claims 1-9, 20-23, 29-30 
above, and further in view of Capilla 6,137,154. 

The difference between the references applied above and the instant claim(s) is: 
Ammo et al. teaches doping base region, buried region, an active region and collector of 
bipolar transistor but does not teach doping the base and collector region having fully 
depleted with a specific base-collector voltage. However, Capilla teaches at col. 5, lines 
22-35, biasing the base and collector region at greater than 0.5 to deplete the bias- 
collector region. 
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And, specific biased voltage and doping concentration as claimed are taken to be 
obvious since these are variables of art recognized importance which are subject to 
routine experimentation and optimization and discovery of an optimum value for a 
known process is obvious. In re Aller, 105 USPQ 233 (CCPA 1955). And, even if 
applicants' modification results in great improvement and utility over the prior art, it may 
still not be patentable if the modification was within the capabilities of one skilled in the 
art, In Re Sola 25 USPQ 433. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above references' teachings by having a specific 
doping concentration and bias voltage to base and collector regions as taught by Capilla 
because biasing base to collector region with specific voltage would fully deplete the 
base to collector region so that the gain of the transistor is increased. 

Claims 31-34 are rejected under 35 U.S.C 103 as being unpatentable over 
Ammo et al. in view of Gris or Pruijimboom et al. as applied to claims 1-9, 20-23, 29-30 
above, and further in view of Ohnishi et al. 6,399,993. 

The difference between the references applied above and the instant claim(s) is: 
Ammo et al. teaches doping buried region, an active region and collector of bipolar 
transistor but does not teach specific doping concentration. However, Ohnishi et al. 
teaches at col. 7, lines 43-57, buried region 4 doping concentration at greater than 1 x 
10 19 cm 3 and doping concentration for active region/collector 9 at greater than 1 E17 
cm 3 . 

And, specific doping concentration as claimed are taken to be obvious since 
these are variables of art recognized importance which are subject to routine 
experimentation and optimization and discovery of an optimum value for a known 
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process is obvious. In re Aller, 105 USPQ 233 (CCPA 1955). And, even if applicants' 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within the capabilities of one skilled in the art, In Re 
Sola 25 USPQ 433. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the above references' teachings by doping buried region 
at greater than 1 x 10 19 cm 3 and doping concentration for active region/collector at 
greater than 1 E17 cm 3 as taught by Ohnishi et al. because specific doping 
concentration can be optimized to obtained a desired device performance of the device. 

Conclusions 

Applicant's arguments filed Sept. 8, 2008 have been fully considered but they are 
not persuasive. *Because newly cited references Gris and Pruijimboom et al. teaches 
the remaining of nitride layer partly cover the active region of bipolar transistor after 
forming opening in the bipolar active region as set forth above. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to H. Jey Tsai whose telephone number is (571 ) 272- 
1684. The examiner can normally be reached on from 7:00 Am to 4:00 Pm., Monday 
thru Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Richards, 571-272-1736. 

The fax phone number for this Group is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
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applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-21 7-91 97 (toll-free). 



/H. Jey Tsai/ 

Primary Examiner, Art Unit 2895 
11/20/2008 



